This paper analyzes the role of social interactions in determining households' responses to an asset transfer program. It analyzes whether investments and accumulation patterns are affected by the proximity to female leaders who themselves were also beneficiaries of the transfer program. We identify the role of female leaders through the randomized assignment of leaders and other beneficiaries to three different interventions within each community. This allows identifying the role of social interactions for the heterogeneity of program outcomes. We find large social spillover effects on human and physical capital accumulation and aspirations. Finally, we explore various mechanisms through which the social dynamics might play a role and investigate the relationship with the change in aspirations.
Introduction
Low asset endowments are often considered a key constraint for households to escape poverty. Many development interventions hence aim to increase the asset base of the poor.
Micro-finance programs aim to increase households' access to financial capital, while education, nutrition and health programs aim to increase their human capital. More and more middle-income countries, such as Mexico, Brazil, Colombia, and most recently Indonesia, are opting for nationwide conditional cash transfer (CCT) programs to augment households' human capital base. There is indeed a large body of evidence showing that such programs are effective in keeping children longer in school, increasing their nutrition status, and improving overall health outcomes.
Nonetheless, the feasibility and sustainability of using similar cash transfers or other assettransfer schemes in low-income countries is often called into question. Some argue that such countries can simply not afford to distribute cash transfers to all poor households for long periods of time. A related concern exists for micro-finance programs, as many clients never reach a stage where they can graduate from the programs. For many low-income countries, the question then becomes whether short-term transfer programs can be designed to launch households on a sustainable pathway out of poverty.
Sustainability of short-term interventions may depend on whether they manage to change asset accumulation patterns, attitudes and/or social norms. Looking at empirical evidence from various countries, Banerjee and Duflo (2007) conclude that the poor often don't seem interested in accumulating wealth. They point out this might be due to saving commitment problems, in addition to possible lack of access to adequate savings mechanisms. On a related point Appadurai (2004) and Ray (2006) discuss the close association between poverty and aspirations. Upward mobility might be difficult for the poor because of a failure of aspirations, which itself might be caused by poverty. The poor might have low aspirations, in part because their own experiences and the experiences of those that are close to them seem to suggest that escaping poverty is not a feasible option. In this sense, learning about the positive experiences from others that are sufficiently "close" through social interactions can play an important role of changing and shaping such aspirations. These arguments suggest that social dynamics might need to be considered when evaluating programs targeted at human and physical capital accumulation.
Yet, recent evidence based on randomized experiments suggests that the role of social dynamics to further positive development outcomes is not always straightforward. Duflo et al. (2006) find no evidence of social learning for the adoption of fertilizer in Kenya, despite its demonstrated profitability. And Kremer and Miguel (2007) find negative social effects for the adoption of de-worming drugs in the same setting. This evidence suggests the importance of understanding the consequences of social dynamics when considering the impacts of any particular intervention. Yet, this clearly poses a methodological challenge, not only because many unobservables could affect decisions of neighbors simultaneously (Manski, 1993) , but also because the intervention itself might be affecting the social dynamics.
2 This paper addresses this challenge using the two-staged randomized design of a short-term transfer program aimed at protecting and augmenting the asset base of the rural poor in a shock-prone area in Nicaragua. The program combined conditional cash transfers with interventions aimed at increasing households' productive potential on the short-term.
Because it targeted the vast majority of households in each community and explicitly encouraged group formation, it provides a unique opportunity to analyze the role of social dynamics. Households were randomly assigned to 3 different intervention groups within randomly selected treatment communities. In doing this, leaders were also randomly allocated to one of the three interventions. This implies that there is random variation in whether beneficiaries live close to leaders with a particular benefit package. Given the timing of the implementation of the different packages, this provides us with an exogenous source of variation as we consider the impacts of proximity to the random group of leaders that had received the larger and more exciting package in order to identify social spillover effects.
2 Community-based development programs often have the specific objective of social capital formation (see e.g. Rao and Ibanez, 2005; Gugerty and Kremer, 2006) . There is also limited evidence regarding the impacts of conditional cash transfer programs on social dynamics. A qualitative evaluation of the Progresa/Oportunidades cash transfer program in Mexico describes impacts on social dynamics (Adato et al., 2000) , and a recent nonexperimental analysis looks at social capital formation of a similar program in Colombia (Attanasio et al. 2007 ). The experimental evidence in this paper shows that the program studied affected social interactions (see further).
When analyzing social dynamics and learning, and following Besley and Case (1994) and Foster and Rosenzweig(1995) , a growing number of studies consider geographic neighbors (Munshi 2004) , networks of friends and neighbors (Bandiera and Rasul, 2006) , or use additional, detailed information about communication patterns between farmers to identify "information neighbors" (Conley and Udry, 2004) . In this paper, we primarily consider the impacts of proximity to female leaders, and specifically analyze communication patterns to further shed light on the relationship between these leaders and the other beneficiaries.
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We consider the impact of these social dynamics on various key outcomes related to income generation and investments in human capital accumulation of other beneficiaries. 4 We also explore the impact of social interactions on aspirations and perspectives towards the future by considering both positive and negative attitudes, relying in part on a commonly used measure of depression. Recent empirical evidence suggests that adverse economic shocks can negatively affect mental health outcomes in developing countries (Das and Das, 2006; Friedman and Thomas, 2007) . Similarly, evidence from a randomized evaluation in Tonga suggests that positive shocks might have the opposite effect (Stillman et al., 2006) .
Moreover, Das et al (2007) show a striking positive correlation between an individual's mental health and average community mental health in 3 different countries, but they do not identify the underlying causal mechanism. By using the various aspects of the randomization design, this paper establishes the impact of the positive shock of the asset transfer program on positive attitudes and aspirations in particular, and sheds light on the role of social interactions in explaining why attitudes and mental health outcomes might be correlated.
Finally, we look at a number of mechanisms that might be underlying the identified social spillover effects exploring changes in social interactions themselves, differences in motivation and communication between leaders and beneficiaries of the different intervention packages, as well as testing for alternative explanations in the form of economic spillovers.
3 As such, our paper also relates to the literature on the importance of leaders (e.g. Jones and Olken, 2005) .
4 Angelucci and De Giorgi (2008) , Bobonis and Finan (2007) and Lalive and Cattaneo (2006) have studied social spillover and peer effects on non-beneficiaries in the context of the Progresa/Oportunidades program.
The paper is organized as follows: in the next section we discuss the key features of the program and the relevance of social dynamics and households' attitudes towards the future in the context of the program. Section 3 discusses the data and the empirical strategy. We also show that the randomization worked and compare outcomes for households with female leaders across the different intervention packages. In section 4, we turn to the main results of the paper and show that social dynamics play a key role for increasing program impacts on human capital, income diversification, attitudes and aspirations. We also explore several mechanisms that might be underlying the social spillover findings. Section 5 concludes.
Program design, social dynamics, and aspirations

The three different intervention packages
The "Atención a Crisis" program was a one year pilot program implemented between November 2005 and December 2006 by the Ministry of the Family in Nicaragua. 5 The program was implemented in the aftermath of a severe drought and had two objectives.
First, it aimed to serve as a short-run safety net by reducing the impact of the aggregate shock on human and physical capital investments. This was facilitated via cash transfers, which were envisioned to reduce the need for ex-post, adverse coping mechanisms, such as asset sales, taking children out of school or reductions in food consumption. Second, the program also intended to promote long run upward mobility and poverty reduction through asset creation by enhancing households' asset base and income diversification capacity.
In order to achieve these objectives, and building on the already existing and successful conditional cash transfer (CCT) model in Nicaragua (Red de Protección Social -RPS), the program introduced 3 different packages in order to evaluate and compare the effectiveness of each to reach the objectives stated above. Specifically, a total of 3000 households were selected to participate in the program for one year. These households were allocated one of three different packages through a participatory lottery (see further below): (i) the basic CCT;
(ii) the basic CCT plus a scholarship for an occupational training; and (iii) the basic CCT plus a grant for productive investments. Table 1 presents the various program components. All selected beneficiary households received the basic CCT component, which included cash transfers conditional on children's primary school and health service attendance during the one-year time period. It aimed at helping households cope with the drought shock in the previous year and at protecting children's human capital by re-inserting them in school and improving their health status. In addition to the CCT, one third of the beneficiary households also received a scholarship that allowed one of the household members to choose among a number of vocational training courses offered in the municipal headquarters. The scholarship was conditional on regular attendance to the course, and included an opportunity cost transfer to compensate for transport cost and time spend in the course. These aimed at providing participants with new skills for income diversification outside of subsistence farming. These beneficiaries also participated in labor-market (and business-skill) training workshops organized in their own communities. Finally, another third of the beneficiary households received, in addition to the basic CCT, a grant for productive investments aimed at encouraging recipients to start a small non-agricultural business activity with the goal of asset creation and income diversification. This grant was conditional on the household developing a business development plan, outlining the objectives of the business and proposed investments outside of subsistence farming in new livestock or non-agricultural income generating activities.
Beneficiaries also participated in business-skills training workshops organized in their own communities. While the basic CCT component's aim was to protect investments in human capital, the two additional components directly aimed at strengthening households' long-run ex-ante risk management.
Program randomization
The program was targeted to 6 municipalities of the drought region in the Northwest of Nicaragua. These were municipalities that met both criteria of having been affected by a drought the previous year and by the high prevalence of extreme rural poverty based on the national poverty map. From the list of all communities in the 6 municipalities, 56 intervention and 50 control communities were randomly selected through a lottery to which the mayors of the 6 municipalities were invited to attend and participate. 6 Baseline data were then used to define program eligibility based on poverty and vulnerability, resulting in the identification of 3000 households to participate in the program. 7 Finally, from each eligible household, the female household member that was reported as the primary caregiver was invited to a registration assembly. 8 If there were more than 30 eligible households in a community, several assemblies were organized at the same time, and households were assigned to one of the assemblies based on the geographic location of their house. 9 During the assemblies, the program objectives and its various components were explained and a number of volunteers were assigned to be the program's promotoras (see below). At the very end of each assembly, all the beneficiaries -including the promotoras -participated in a lottery 6 The budget for the pilot only allowed targeting 3000 households, which was much more than the population of the 6 municipalities. The program was therefore allocated randomly with the possibility of scaling-up to the control communities in the next year. People in the control communities knew that such a scale-up was possible, but also knew it was likely to depend on the result of the national elections end of 2006. In that election, the government changed and the project was not scaled up. Before the lottery, all communities in the 6 municipalities had been grouped in pairs based on similarity in road access, infrastructure, (micro-) climate, crop mix, and proximity. Through the lottery, one community of each pair was selected as a treatment community, the other as control. In case of uneven number of communities, a "pair" consisted of the largest community and the combination of the two other communities. The identification of communities and community pairs was based on maps and discussions with municipality technical personnel. This also revealed that communities tend to be geographically separated from each other, which reduces the potential for possible spillover effects from the treatment on the control communities.
7 The eligibility criteria were determined using the proxy means methodology developed for the RPS and based on the national household data from 2001 (EMNV). Additional discussions with local leaders from each intervention community were conducted to identify possible exclusion or inclusions errors. Based on this, the list of eligible households was finalized. Based on the discussions with leaders, 3.72% of all the households considered were re-assigned from non-eligible to eligible, and 3.65% from eligible to non-eligible. To avoid any possible selection bias resulting from the re-assignment by the leaders, all estimates in this paper are intent-to treat estimates, using the intent-to-treat as defined by the proxy means methodology.
8 Only in the few cases that there was no adult female in the household, an adult man was selected as the program recipient.
9 During baseline data collection, existing maps that identify the location of each house in the communities were updated, and each house received a number based on the location on these maps. Each community has a community leader who is the mayor's contact person in his community and who helped the survey teams identify the borders of the community, as used for all other administrative purposes. Neighboring houses were given subsequent numbers. Invitations to the registration assemblies was based on these house numbers, so that the group of beneficiaries in one assembly are likely to live in relative proximity to each other (though the geographical distance differs from community to community, as some communities are more dispersed than others).
process through which the 3 packages described above were randomly allocated among the eligible households. 
Program design and households' aspirations
The program specifically aimed to address attitudes through several of its components. First of all, the education, health and nutrition conditionalities aimed at changing households' perspectives about investment in long-term human capital. This was emphasized through repeated communications during program enrollment, pay-days and other capacity training activities. Second, the vocational training and productive investment interventions specifically aimed at increasing households risk management through income diversification, and these messages were also repeatedly conveyed during program implementation.
The main economic activity of most of the beneficiaries of the program is the cultivation of corn and beans, mainly for subsistence purposes. With the frequent occurrence of droughts, this livelihood is quite precarious as harvests are often completely lost. Many households attempt to cope with these shocks through seasonal migration (Macours and Vakis, 2007) .
Despite the frequent re-occurrence of weather shocks, few households seem to rely on exante risk management strategies. One out of every five households reported in the baseline survey that they would do nothing other than pray to God to prevent negative impacts of future shocks. An even larger group of households (30 percent) planned to invest more in agriculture, which -given that they reside in a drought-prone subsistence farming regionarguably increases their exposure to future shocks.
In many qualitative interviews, informants said that many households do not really plan ahead and instead live from "day to day". Yet interviews during the qualitative evaluation also revealed that the program, and in particular those receiving the productive investment package, had made beneficiaries to begin thinking about the future. This is interesting as the productive interventions of the program aimed at increasing the households' risk management potential. In the (translated) words of one respondent:
"Some people just dedicate themselves to survival. Others dedicate themselves to moving forward. It's the way of thinking. There are people that don't think about tomorrow. They hope that God will intervene, and that it will fall from the sky … But there are people who changed. Before, they didn't think about tomorrow, but now [with the program] they dedicate themselves to moving up."
Another beneficiary, who received the productive investment package, noted:
"Before the program, I just thought about working in order to eat from day to day. Now I think about working in order to move forward through my business. Through experiences, one learns and opens up towards the future. By talking to others, one understands and learns."
This anecdotal evidence suggest that aspirations and perspectives towards the future may be key for improving household welfare and program impact, and also indicates the potential role of social interactions in changing attitudes. This paper aims to shed quantitative light on these issues by taking advantage of the randomized design.
Program design and social dynamics
A number of program design elements are particularly relevant in allowing us to better explore social dynamics and aspirations. First, the level of transfers was substantial, ranging from 20 percent of average household income for those receiving the basic CCT package to 40 percent for those receiving the productive investment package. Such large relative transfers may facilitate shifts in asset accumulation and behavior. The differential size of these transfers across households and the differences between the components of the three packages increase the likelihood of finding heterogeneity in impacts.
In addition, the program's design created many opportunities to enhance interactions between beneficiaries, and in particular between women, who were the recipients of the cash transfers and were given a leading role as the main participants in the implementation of the different components of the program. For example, more than 90 percent of the households in treatment communities were eligible for the program as a result of the geographic targeting in poor rural areas and of the household-level targeting integrating vulnerability in the eligibility criteria. One implication of this widespread coverage is that while the program itself was at the household level, the vast majority of each community participated. This increased the opportunities for information sharing and interactions in the treatment communities, and possibly resulted in higher motivation and program ownership.
Further, program participants were required to participate in a number of local events and talks ranging from discussion on nutrition practices to business development and labor market skills. The division of program beneficiaries in three distinct groups with different benefits created an exogenous channel (via the random allocation of the three components)
by which beneficiaries of the same program component would have more opportunities to interact among each other.
Finally, and as part of the program design, a subset of beneficiary women were selected during the registration assemblies to serve as promotoras or leaders of small groups of beneficiary women (approximately 10 per group) in order to further enhance information flows, monitoring, motivation and to ensure compliance with the various program requirements and conditionalities. 11 Specifically, the promotoras were expected to frequently meet with the beneficiaries in their groups to talk about the objectives and the 11 During the registration assemblies women were asked to volunteer for those positions. Volunteers were approved by the group, and beneficiaries were allocated to a promotora based on a joint decision, typically based on proximity. Only after this whole process was finished, did everybody (promotoras and the other beneficiaries) randomly draw a ball with 1 of 3 colors. At the end of the day each color was matched to an intervention package through another lottery to which all beneficiaries attended. Hence at the moment of promotora selection, nobody knew which intervention package the promotoras or any of the other beneficiaries would end up receiving.
conditionalities of the program. While these women self-selected to lead these groups, they
were randomly allocated to one of the three program components during the assemblies. We rely on this randomization (of these and other female leaders) to identify the impact of social dynamics on program outcomes.
Data and empirical strategy
Data
The data comes from a household panel in the control and treatment communities. In treatment communities, data were collected from all households. In control communities, a random sample of households was selected so that the sample size in each control community was equal to one-third of the population in the intervention community that belonged to the same pair.
12 This resulted in a control group of equal size as each of the three intervention groups (of about 1000 households). The follow-up data was collected 9 months after the start of the program. The attrition rate of the second round was 1.3 percent of the original households.
13
A number of survey instruments were collected. The main household survey, collected in both rounds, contains household and individual level data on various socio-economic indicators on approximately 4400 households. In the follow-up survey, additional modules were added to specifically capture information about social dynamics, information sharing and attitudes. A community survey was also collected to track, among other things, possible price changes and the presence of new programs.
During the follow-up survey, a separate team of female enumerators administered an additional questionnaire on early childhood development and women's socio-emotional state and attitudes. This data was collected for all women who were the primary caregivers of
12 If the number of households in the control community was less than one-third of the population of the treatment community, additional control households were sampled in a nearby control community.
13 The low attrition rate was the result of tracking both households and individual household members that had moved since the baseline.
children between 0 and 8 in treatment and control households. Following other recent impact evaluations (e.g. Paxson and Schady, 2007) , mental health was measured using the Center for Epidemiological Studies Depression scale (CESD). The CESD is a widely-used measure of depression (Radloff, 1977) , and consists of 20 questions on self-reported depression. Besides calculating an aggregate CESD score, these questions also allow us to look separately at questions expressing positive and negative feelings, including expectations about the future. Finally, the questionnaire also included direct questions about aspirations and perceptions on upward mobility. This allows us to consider the relationship between attitudes towards the future and social interactions.
In addition to the quantitative data, two rounds of qualitative work preceded each round of data collection. The qualitative work was based on focus groups and semi-structured interviews with a wide set of beneficiaries and other local actors in treatment and control communities, and in municipal headquarters and it was used to explore qualitative evidence of the program's impacts as well as to explore issues related to program implementation (see Aguilera et al., 2006) . Table 2 presents the randomization results for the full sample of eligible households. 14 It includes household characteristics at baseline, as well as baseline values for several income, education, and nutrition indicators. The differences between treatment and control communities are generally small and not statistically significant. The last three columns in table 2 show the P-values for differences between the three intervention packages (i.e. the result of the participatory lotteries in the communities).
Overall randomization results
14 Take-up of the overall program among eligible households was 95%, with the main attrition due to exclusion by leaders (see footnote 7). As for the different components: 89% of the households eligible for the vocational training had enrolled one of its household members in a course. The main reasons the remaining households did not take-up the course were lack of an interested household member and lack of basic literacy (for some courses). Take-up of the matching grant among households in the program was near 100%. About 10% of the business development plans had initially been refused by the ministry but these were sent back to the households and virtually all of them developed a new plan, with the help of technical assistance (with the few exceptions being e.g. the households that migrated out).
Like any randomization process, there are a small number of statistically significant differences in some of the variables of interest. For example, at baseline, recipients of the productive investment package had lower average incomes from commercial activities and somewhat lower school assistance than beneficiaries of the vocational training package. This is likely to lead to an underestimation of the potential impact for these variables for the third treatment group. The height-for-age z-score is somewhat better for children from the first group compared to the second. Given the large number of variables, it is not surprising that there are some differences between the different groups. While the direction of the differences suggests there is no systematic bias, we will test the robustness of the results for inclusion of pre-program outcomes, when available.
Defining social dynamics and identifying impact
Our identification strategy relies on two key program design elements, namely the randomized allocation of beneficiaries to one of the three program packages, and the random allocation of these same packages among different types of local female leaders.
This allows us to explore whether heterogeneity in impacts depends on social dynamics between beneficiaries and leaders (section 4).
The variables we use to identify social dynamics rely on the random allocation of female leaders to one of the three intervention groups. To define female leaders, information was collected for each household member on leadership responsibilities in the community.
About 17% of eligible households, are households with a female leader. The share of households with female leaders is higher (19%) in the treatment than in the control communities (11%), given that about half of the leadership positions in the treatment communities were directly created by the program in the form of the program promotoras.
Other female leadership positions in the communities are mainly responsibilities as health coordinators and teachers, which already existed before the program. 15 The lottery process described above implied that the distribution of female leaders across the three different program components is random across registration assemblies. Table 3 confirms this by presenting randomization results for the subgroup of households with female leaders. Similar to the general randomization results above we do not find systematic significant baseline differences. We do note that total consumption per capita is significantly higher for leaders with the productive investment package, when compared to the vocational training beneficiaries. This is mainly due to a few outliers. 16 Comparing table 2 and table 3 also sheds some light on the characteristics of the female leaders. Female leaders tend to be younger and more educated than the average beneficiary. Outcomes for their human capital investments also are generally somewhat better. On the other hand, total and food consumption, as well as income and the income structure are similar to those of the other beneficiaries.
For the analysis of the social interactions below, we consider all female leaders that participated in each enrollment assembly, and calculate the share of female leaders (to all female leaders in that assembly) that was randomly allocated productive investment packages. The share varies between 0 and 1. On average, 32 percent of female leaders received the productive investment package, which further confirms the randomization. Yet, in some assemblies, the share will be relatively high while in others it can be low.
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A number of program implementation idiosyncracies provide additional help for our identification strategy. In particular, due to implementation delays, the vocational training courses had not started yet at the moment of the follow-up survey. At the time of the survey, the difference between the vocational training beneficiaries and those of the basic CCT package was that vocational training beneficiaries had participated in a number of meetings with other beneficiaries of the same component with the objective to select the courses they were going to take. They might also have had, off course, other expectations about future skills, about related future income and/or expectations about compensation for the time spend in training. The beneficiaries of the productive investment package, on the other hand, had received the largest amount of benefits at the moment of the follow-up survey: 2-3 months before being surveyed they had received $175 to invest in a small business activity. 18 In addition they had received technical assistance to select the activity and develop a business plan, help which they were still receiving during the follow-up survey. Given these insights and the enthusiasm observed about the productive investment package during the qualitative fieldwork we expect that the share of female leaders that received the third package might be associated with larger program impacts. As such, we focus on the leaders that received this productive investment package and their effect on program outcomes of other beneficiaries.
Based on the above, our general specification is of the following form:
where Y ic is an outcome indicator of interest for beneficiary i who participated in assembly c, A ic is assignment of beneficiary i to any of the treatment groups, and S c is the share of female leaders (over all female leaders in the assembly) that randomly received the productive investment package in beneficiary i's registration assembly.
19 Given that households were invited to particular assemblies based on geographic proximity, S c will capture the share of leaders with the productive investment package that live in the proximity of beneficiary i. 20 A finding, for example, that δ 1 and δ 2 are both positive would imply that while assignment to the treatment group increases the outcome of interest (δ 1 ), there is an additional impact of the program that comes via the effect of social dynamics (δ 2 ).
We also explore how the share of leaders with the productive investment package affects impacts for beneficiaries of the productive package. As additional robustness of the main results, we also test whether outcomes of a given beneficiary depend on the share of leaders 18 The remaining $25 was to be paid on the next payment day (after survey completion).
19 S c is always zero for those in the control group and as such collinear with A ic * S c .
with the same benefit package, and whether the results hold when the definition of leader is restricted to only those related to the program (promotoras).
Outcomes for households with female leaders
21
As we aim to understand the role of social interactions with leaders in affecting program outcomes, we first consider outcomes of female leaders themselves. Households with leaders of the three intervention groups appear to have relatively similar human capital outcomes (Table 4a ), but outcomes on productive activities show strong differences between female leaders of the three different intervention groups (Table 4b ). In particular, households with female leaders who received the productive investment package are more likely to have higher income from commercial activities, and more generally, from non-agricultural selfemployment, than other leaders. They also have higher income from agricultural selfemployment. These differences between the groups are much larger than for the nonleaders. Leaders who received the productive investment package have more than four times as much income from commercial activities than other leaders.
We also consider the attitudes of the female leaders towards the future (Table 4b ). Positive feelings are generally the strongest for leaders with the productive investment package.
Interestingly, we also find that leaders with the vocational training intervention have more positive feelings than those with the basic package (consistent with the role of expectations discussed above).
Overall, outcomes for leaders that received the productive investment package hence appear to differ from other leaders and they generally seem to be doing better. This is particularly true for economic activities and for their attitudes regarding upward mobility. Leaders with the vocational training package have strong positive expectations about the future. Both might be key in understanding the impact that interactions with such leaders can have on other beneficiaries. This is what we turn to next.
Do social dynamics affect outcomes?
4.1. Spillover effects from female leaders: human capital and income
We now investigate whether there is a relationship between households' outcomes, treatment and the presence or proximity to female leaders who received the productive investment package. 22 23 The results show that the outcomes of other beneficiaries are higher when the share of leaders who randomly received the productive investment package in their assembly is higher. The interaction terms in table 5a show the spillover effects on different types of human capital investments. The higher the share of leaders with the productive investment package, the higher the impacts on various education and nutrition outcomes of other beneficiaries.
The effects are not only statistically significant, but are also quite large. For example, while school assistance increased with an estimated 5 percentage points when no leader in one's assembly received the productive investment package, it increases with an additional 6 percentage points if all the leaders in one's assembly got the productive investment package.
Similarly, the impact on total consumption and on various food products almost doubles because of the spillover effects. Table 5b shows that the positive spillover effects when considering productive activities of all beneficiaries are more limited. This is not surprising given that not all beneficiaries had received extra means to augment their productive activities. Still, when we consider the spillover effects on the beneficiaries that got productive investment package only (table 6b) we do observe strong and significant spillover effects. When all leaders in one's assembly received the productive investment package, the estimated impact on income from 22 Results in this and the following sections are qualitatively similar when we only consider the female leaders that volunteered to be program promotoras.
23 The intent-to-treat estimators for the average treatment effect for all treatment households, and separately by beneficiary group, on the human capital, income and attitudinal variables are documented in appendix 1. In line with results from other conditional cash transfer program, there were strong impacts on education, consumption and nutrition. Income from commercial activities and more generally from non-agricultural selfemployment increased significantly for the beneficiaries who received the productive investment package.
commercial activities is almost double the average program impact. Moreover overall income is estimated to increase with more than 50 percent for such households.
Finally, when we consider the spillover effects on human capital investments for the subset of household with the productive investment package we find strongly positive and significant impacts of female leaders with productive investment package, which are, not surprisingly, somewhat larger than the results for all beneficiaries (table 6a).
Spillover effects from female leaders: aspirations and attitudes
As discussed, outcomes on the attitudes among leaders vary (see table 4b ). Compared to leaders with the basic package, leaders with the productive investment package are 19 percent point more likely to feel they are "moving forward" in life, and leaders with the vocational training package are 19 percent point more likely to be optimistic about the future. We therefore investigate whether leaders with more positive attitudes might have a positive effect on the aspirations of other people.
We first consider the impacts of proximity to leaders with the productive investment package. Table 7a shows striking evidence of spillover effects on reported risk-management itself. The higher share of leaders with the productive investment package, the less likely beneficiaries of the productive investment package answered they would not do anything (or anything else besides praying) to reduce the impact of future shocks. Moreover, the effect is large: if all the leaders in an assembly randomly received the productive investment package, the likelihood of "doing nothing" decreased with 13 percentage points. The results also indicate that negative feelings among beneficiaries of the productive package are lower when there are more leaders with the same package in their proximity. Table 7b shows that, more generally, proximity of leaders with the same package affects attitudes of all beneficiaries. In fact, the results show strong impacts on measures of both positive and negative feelings. Women caregivers in beneficiary households are more likely to express optimism about the future and have lower indicators of depression, the higher the share of leaders that received the same benefits as them. In particular, in the extreme case in which all the leaders in an assembly happened to have received the same benefit package, the program reduces the CESD measurement of depression with almost a quarter of a standard deviation. 24 This suggests that the effect of leaders on the attitudes of other beneficiaries is not limited to leaders with the productive investment package. In fact, while the point estimates in the first regression are substantially higher, the results are less significant.
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We interpret these results as evidence for spillover effects of leaders' positive attitudes on beneficiaries receiving the same package. Such aspirational spillover effects are different aspirations. Positive attitudes might hence be contagious.
24 These results are robust but somewhat less precise when the control variables are excluded. While this is a relatively large impact, it is consistent with, and might help shed some causal light on, the correlation between an individual's mental health and community mental health that has been found in the literature (see Das et al., 2007) .
25 This might in part be driven by the smaller sample size.
26 And even among beneficiaries in the productive investment group, social learning about technical issues might have been limited as they had different types of businesses.
Underlying mechanisms
The results in the sections 4.1 and 4.2 suggest strong social dynamics at play. In particular, the proximity of beneficiary women in leadership roles strengthened program impacts considerably for both types of program objectives: human capital investments and income diversification. In addition, there were large spillover effects of leaders' positive attitudes on beneficiaries' attitudes and aspirations. We now explore several reasons that can further explain these findings and provide evidence suggesting the importance of social interactions and effort/motivation of the leaders for these social spillover effects.
Impacts on social interactions
We first consider whether the program also influenced social interactions more generally. When considering communication with different types of male and female leaders in the community directly, we also find strong and significant impacts. Reported communication with the community leader, the health coordinators and the teachers is between 25 and 50 percent higher in treatment than in control. In light of the qualitative comments above, it is interesting that beneficiaries of the basic package reported talking more to the religious leaders too, while this is not the case for the other beneficiaries. On the other hand, beneficiaries of the vocational training and the productive investment package are more likely to talk to their promotora and to people of the same group or with the same benefit package than beneficiaries of the basic package.
Finally, we consider impacts on participation in organized activities. In the treatment communities, the participation in community workshops and meetings is significantly higher.
Interestingly, parents also participate much more in the parent-teachers associations (an increase of 9 percentage points, or about 30 percent), and there is some evidence of increased participation in sport activities. There are no strong differences in participation between beneficiaries of the various packages.
Clearly these measures might partly capture "mechanical" program impacts. Specifically,
given that the program encouraged group formation and interactions via the promotoras and the various program related group activities (workshops for technical assistance, courses and business selection, payment days), the observed increase in interactions may be merely capturing the fact that women beneficiaries had to meet more often to participate in the various components of the program. This raises a question on whether the changes in social dynamics are sustainable. One could also argue that in order to capture social dynamics, one would need measures that do not rely on self-reported indicators, but instead are based on experimental games (as in Atanassio et al., 2007; Carter and Castillo, 2007) . We aim to address these issues with a future round of data.
For the purposes of this paper however, we note that the reported changes, whether they are directly linked to program activities or not, do suggest that increased social interactions might have been one of the mechanisms underlying the social spillover effects that the paper has identified. Moreover, some of the reported changes in participation are regarding nonprogram group activities, such as general community meetings and participation in sport events. In addition, program beneficiaries also report to communicate and rely more on the support of other households in the community for help with issues that are not related to the program. Finally, possible reporting biases are unlikely to differ between the different intervention packages, so differences between intervention groups are likely to reflect real changes. Overall these results suggest that there are social interactions between the beneficiaries, and that these increased because of the program. This makes it at least plausible that these social interactions played a role for the social spillover effects.
Motivation of promotoras and beneficiaries
The results above also raise a question on whether there is any evidence on whether leaders and/or beneficiaries with the productive investment and vocational training packages are more motivated and whether they share more information with each other. One indication of their motivation is the effort that either of them uses to communicate with the other. In order to explore this further, we use information about the location of different houses and define a proximity metric based on the distance of a beneficiary's house to the closest female leaders' house. 27 We expect people to communicate less with each other as distance increases. This could be the case either because of increased transaction costs (time) that come with distance, or purely because they might be less likely to be close family or friends if they live farther from each other. We therefore analyze whether there is a difference in the impact of distance for the different types of leaders and beneficiaries, taking advantage again of the randomized allocation of the 3 packages to both beneficiaries and leaders. Table 9a shows that, in general, distance to a leader does indeed reduce the likelihood of talking to the promotora. Yet, the effect of distance is much larger for beneficiaries who only received the basic transfer package. The effect of distance is not significant from 0 for beneficiaries of the productive investment package. This could mean that people with this package, and to a lesser extent people with the vocational training transfer, put in more effort to go talk to their promotoras, or that promotoras put in more effort to go talk to those beneficiaries. Moreover, distance to leaders with the basic transfer package affects how often a beneficiary talks to a promotora. The effect is smaller for distance to leaders with the vocational training transfer, and distance to leaders with the productive investment package does not affect how often one talks.
We also find similar patterns in what the beneficiaries know about the program. Specifically, a short test with nine yes-no questions on program knowledge was applied. The test dealt with issues related to targeting, program conditionalities and general program rules.
Comparing table 9a with 9b shows that the relationship between communication and distance between different types of beneficiaries and promotoras is reflected in the knowledge score. For beneficiaries of the productive investment package, distance to leaders does not matter for communication with promotoras or for program knowledge. For beneficiaries of 27 Since we do not have information about the exact physical distance between the different houses we use information on the order by which dwellings were numbered as an indicator of proximity. This information was obtained from detailed community maps that were updated during baseline data collection.
the basic package it does. These patterns appear even stronger when we consider distance to leaders with the same program component as the beneficiary. 28 Overall, we find strong evidence of increased effort to communicate by leaders and/or beneficiaries of the productive investment package, which sheds further light on the social spillover effects.
Alternative explanation: entrepreneurship and economic spillovers
Finally, we investigate whether the identified effects of leaders instead may reflect economic spillover effects. Specifically, people with leadership positions might also be better entrepreneurs. Indeed, the data suggest that leaders did better than non-leaders, especially on outcomes related to productive activities. If more of them received the productive investment package in a given community, this might then have caused a larger boost to the local (community) economy than when other people received the transfer. This in turn might have economic spillover effects on other beneficiaries, as they may now buy from other businesses or provide better access to (food) products for other households. If this were the only mechanism at play, it arguably has less to do with social interactions per se.
We therefore analyze the availability and prices of different products in the community. Table 10 shows that while the program had an impact in the availability of various consumption products in the community, it did not affect prices. More importantly, table 11 confirms that there is no strong evidence that leaders with the productive investment package had an impact on the availability or on prices of these products.
Consistent with these findings, the share of leaders with the productive investment package does not seem to induce people to buy their products in their own community (table 12) .
This does not exclude however that leaders with the productive investment package might increase demand for other products in the community. Yet, similar to other beneficiaries, leaders report that they buy the majority of their products outside of the community, and leaders with the productive investment package are not more likely to buy food in their community than other leaders. Overall, these results suggest that economic spillover effects can probably not explain the findings in section 4.1. and 4.2.
28 These patterns all hold when we consider promotoras only, instead of leaders more generally.
Conclusions
Many development programs have an explicit or implicit objective of social capital formation. Many other programs also aim, through a variety of mechanisms, to change the attitudes and perspectives of beneficiary households. When transfer or other types of programs are designed to only last for a limited period, the sustainability of the impacts might crucially depend on their success to affect attitudes and social dynamics. For instance, when conditional cash transfer program are designed to last only for a limited period, the implicit assumption is that the program length will be sufficient to change households' attitudes and/or the social norms towards investment in the education, health and nutrition of the children.
Other work has looked at the role of social dynamics and households perceptions about the future as factors for understanding the relative success or failure of program or development
outcomes. Yet, it is often difficult to identify the causal relationship between these factors and the outcomes of interest. Very often, it is not possible to identify exogenous causes for changes in these factors. And even if there are such exogenous shocks related, for instance, to program implementation, it is often difficult to disentangle how these factors in turn affect program outcomes.
Using a unique experiment with two levels of randomization, this paper has been able to address some of these methodological challenges. We find that the program under study had significant social spillover effects and affected households' attitudes towards the future.
Social spillover effects substantially increased program impacts on both human capital investments and income diversification. While these spillover effects may result from a variety of mechanisms, the available suggest that increased social interactions and motivation by female leaders played were important. A large remaining question is whether this type of changes can indeed lead to sustainable outcomes on the long run. A new round of data, to be collected 1.5 year after the program ended, will allow shedding light on this question. Based on standard errors clustered by community *** p<0.01, ** p<0.05, * p<0.1 Robust standard errors in parentheses, corrected for clustering at the community level. *** p<0.01, ** p<0.05, * p<0.1
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Data for children 0-8.5 years old. Excluding households with female leaders. Intent-to-treat estimator. Robust standard errors in parentheses, corrected for clustering at the community level. *** p<0.01, ** p<0.05, * p<0.1
Controlling for age, gender, and education respondent, demographic structure of the household, and distance to health clinic and municipal headquarters
Data from primary caregivers of children between 0 and 8 (except column 1) Excluding leaders themselves. Intent-to-treat estimators. Table A1 shows the average treatment effects for human capital investments of all households, and separately by beneficiary group. We find strong impacts on education, consumption and nutrition. For example, children of beneficiary households are more likely to be assisting school and are missing fewer classes. Compared to parents in control communities, their parents are also more likely to report that their children are receiving better grades and that they have a more positive attitude towards school.
In terms of overall household welfare, we note large and significant increases in per capita expenditures for all three beneficiary groups (table A1). Most of these increases are driven by increases in food expenditures. This is further reflected in large improvements in the quality of food intake of young children. Specifically, children in beneficiary households are consuming a more varied diet and are more likely to eat higher nutrient products such as fruits, vegetables, meat, and eggs. For all these variables, impacts are significant and large in all three intervention groups.
We obtain similar results when controlling for baseline outcomes for those variables for which we have information at baseline, which is consistent with the results of the randomization discussed earlier. Table A2 shows that income from commercial activities and more generally from nonagricultural self-employment increased significantly for the beneficiaries who received the productive investment package. For these households, income from non-agricultural selfemployment almost doubled, while overall monetary income increased by almost 20% compared to the control group. Arguably, this is quite remarkable given that the actual transfers for the productive package only occurred 2-3 months before the data was collected.
Impacts on households' economic activities and income
Table A2 also indicates that there were significant increases in total income for the beneficiaries of the other packages.
29 Future work will focus on uncovering the explanation of this pattern. Similar results are obtained when controlling for outcomes at baseline.
Impacts on beneficiaries' depression and forward-looking attitudes
We also explore the quantitative program impacts on various indicators for attitudes and depression. Table A3 30 A negative sign on the CESD scale implies an improvement in mental health.
31 These results are similar when we control for individual and household characteristics that have been found to be related to mental health (age, education, gender, household demographics, and geographic variables, see e.g. Das et al. 2007 ). 
